Vpr-mediated incorporation of UNG2 into HIV-1 particles is required to modulate the virus mutation rate and for replication in macrophages.
Human immunodeficiency virus type 1 is able to infect nondividing cells, such as macrophages, and the viral Vpr protein has been shown to participate in this process. Here, we investigated the impact of the recruitment into virus particles of the nuclear form of uracil DNA glycosylase (UNG2), a cellular DNA repair enzyme, on the virus mutation rate and on replication in macrophages. We demonstrate that the interaction of Vpr with UNG2 led to virion incorporation of a catalytically active enzyme that is directly involved with Vpr in modulating the virus mutation rate. The lack of UNG in virions during virus replication in primary monocyte-derived macrophages further exacerbated virus mutant frequencies to an 18-fold increase compared with the 4-fold increase measured in actively dividing cells. Because the presence of UNG is also critical for efficient infection of macrophages, these observations extend the role of Vpr to another early step of the virus life cycle, e.g. viral DNA synthesis, that is essential for replication of human immunodeficiency virus type 1 in nondividing cells.